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ORIGINAL PAPER 

SUMMARY 

Goal: Polypharmacy and drug-related problems (DRPs) have been shown to prevail in hospitalized patients. We evaluated the prevalence of 
polypharmacy; and investigated relationship between polypharmacy and: symptoms of DRPs, number of drugs and OTC, index of cumulative 
morbidity, length of exposure to polypharmacy and the number of days of hospital stay among hospitalized patients. Methodology: A study was 
performed in Pharmacies „Eufarm Edal" Tuzla from 2010 to 2011. Polypharmacy was defined as using > 3 drugs. The total study sample of 226 
examiners were interviewed with special constructed questionnaires about DRPs. Experimental study group consisted of hospital patients with 
polypharmacy (n=166) and control group hospital patients without polypharmacy (n=60). Mann-Whitney test was used to test for significant self- 
reported symptom differences between groups and cross sectional subgroups, t- test and x 2 -test for age, gender and treatment data in hospital. 
Results: The prevalence of polypharmacy was 74% among 226 hospitalized patients. The vulnerable age subgroup of hospitalized patients was men 
and hospitalized patients aged from 46 to 50 years (not geriatric patients). The prevalence of index of cumulative morbidity was 65%. The most 
common exposures varied by patient age and by hospital type, with various antibiotics, antidepressants, analgesics, sedatives, antihypertensives, 
flixotide, ranitidine and others. The prevalence of exposure to OTC and self- treatment was 80%. The prevalence of symptoms of drug-related 
problems were significantly differed among patients of experimental in relationship of control study group patients (P<0.001). Conclusion: In 
addition to helping to resolve the above mentioned issues, the results from this study could provide baseline information quantifying the problem 
of drug- related problems among hospitalized patients receiving polypharmacy and contribute to the formulation and implementation of risk 
management strategies for pharmacists and physicians in primary care health. 
Key words: polypharmacy, hospitalized patients, index of cumulative, primary pharmaceutical care 



1. INTRODUCTION 

The use of multiple medications increases the possi- 
bility of adverse reactions to drugs, increases the risk of 
hospitalization and medical errors caused by drugs (1). 
Today there is also a growing trend of symptomatic pa- 
tients self-healing with non-prescription OTC drugs that 
are regularly available in pharmacies and complicate the 
problem (2). A large number of studies on this topic were 
conducted for more than 10 or 20 years and it remains 



unclear whether the results and insights learned from 
these studies had any effect on changes in clinical practice 
(3, 4, 5, 6). Often, the use of a large number of drugs is 
associated with their unknown interactions and adverse 
reactions that are prevalent in hospitalized patients (7, 8, 
9, 10). Treating patients in a hospital setting with more 
than four drugs can cause major irreversible damage and 
lead to reducing functional and working ability (8,9). The 
most common adverse outcomes of polypharmacy use are 
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increased incidence of side effects and drug-drug inter- 
actions, and an increase in total medical costs (10). Side 
effects of medications, according to some epidemiologi- 
cal indicators represent the third most common disease 
after cardiovascular diseases and cancer (11). The solution 
to this problem is of great importance in the practice of 
doctors and pharmacists in primary care (5, 6). Symp- 
toms and signs of side effects of polypharmacy may be 
hidden symptoms of other diseases, and sometimes it 
means completely new and distinctive. 

Some signs and symptoms of polypharmacy use in- 
clude: fatigue, drowsiness and decreased alertness, consti- 
pation, diarrhea or incontinence of urine, loss of appetite, 
impaired concentration (intermittent or constant), falls, 
depression or lack of interest in usual activities, fatigue, 
tremor, anxiety and irritability, dizziness, decreased li- 
bido, decreased cognitive ability, skin rash or even hal- 
lucinations (9, 10, 11, 12, 13, 14, 15, 16). 

In addition to adverse clinical consequences for pa- 
tients, polypharmacy and the development of adverse 
effects represent a significant financial burden on the 
health system. In a study conducted in France from 
1996 to 1997 the analysis showed an annual increase in 
consumer cost of procurement of drugs at the University 
Hospital in the amount of 3.85 million euros per year (17). 
Thus, reducing the use of unnecessary medications and 
avoid polypharmacy would be significant 
economic savings in healthcare costs. 

The survey aims to determine the fre- 
quency of polypharmacy by number of 
prescribed medications, OTC prevalence, 
morbidity, and the index of cumulative 
comorbidity of subjects, number of days 
of hospitalization and therapy duration. 
Comparison of the existence of symptoms 
are related to adverse drug interactions 
in conditions of polypharmacy in the ex- 
perimental group compared to controls to 
identify signs of side effects. 



signs of adverse effects of polytherapy. Attention that 
was paid to symptoms and signs of ill condition of the 
patient (morbidity) would not be attributed to adverse 
drug reactions. 

In the study we followed the principles of toxicology, 
taking into account the length of the polytherapy expo- 
sure: Acute exposure entailed the use of the drug last 
month, and more chronic after 6 months. 

2.1. 2.1. Respondents 

The study included a voluntary agreement of 304 
adults, of both sexes, aged 14-60 years. Including fac- 
tors for the selection of respondents was that their illness 
required hospital drug treatment according to clinical 
procedures and that they were not chronic alcoholics. 
The total sample included 78 subjects who did not meet 
inclusive factors. For the patients in this group, hospital 
treatment involved emergency diagnostic procedures, 
emergency surgical procedures, the transfer from one 
hospital department to another with unresolved medi- 
cal status and choice of drugs for treatment. None of 
the patients in this group had proposed drug treatment 
(number of medications = 0), but came to the pharmacy 
to seek advice or buy OTC drugs. Therefore, the total 
sample of respondents was 226. From the total sample was 
formed experimental (studied) group, which consisted of 



2. METHODS 

The study was conducted during 2010- 
2011 in pharmacies "Eufarm Edal" Tuzla 
(to gather the desired sample). Materials 
for research at the initial stage were the 
data from hospital discharge lists (individ- 
ual and demographic data, treatment data, 
the number of pharmacological effects 
of drugs and hospitalization duration). 
To support reaching the objectives of the 
research a self-completing questionnaire 
about symptoms, potential side effects of 
medication,was used and it was created 
specifically for this study (9, 10, 11, 12, 13, 
14, 15, 16). 

At this stage of research in surveyed 
respondents were analyzed the therapeu- 
tic effect of the interaction of combining 
drugs (polytherapy) or a negative thera- 
peutic effect manifested symptoms and 



Characteristics 


M±SD* 




P ( 95% CI) 


t/x 2 test/ 




Experimental 


Control 








group 


group 






No. of chronic diseases 


4.00± 2.24 


0.73±0.66 


0.001 (3.34-4.02) 


11.902 


Bo. of drugs 


6.92±2.17 


0.95±0.85 


0.001(5.36-6.57) 


19.724 


Duration of hospitalization 


20.62±21.44 


8.77±7.88 


0.001(6.43- 17.26) 


6.438 


Therapy use duration 


1.93±0.25 


1.22±0.41 


0.001(0.59- 0.84) 


11.320 


OTC Use 


1.78±0.415 


1.18±0.43 


0.001 (0.45- 0.75) 


7.904 


Symptoms: 


Drowsiness, reduced alertness 


1.90±0.29 


1.52±0.52 


0.001 (0.24-0.56) 


5.028 


Nausea, diarrhea, abdom. 
problems 


1.64±0.48 


1.30±0.46 


0.001 (0.18-0.52) 


4.112 


Loss of appetite 


1.37±0.48 


1.12±0.32 


0.001 (0.12-0.42) 


3.572 


Temporary or permanent 
confusion 


1.32±0.47 


1.05±0.22 


0.001 (0.16-0.41) 


4.476 


Depression 


1.48±0.50 


1.00±0.00 


0.001 (0.35-0.61) 


7.429 


Weakness, pain 


1.86±0.35 


1.95±0.22 


0.096 (-0.18-0.01) 


-1.692 


Anxiety 


1.57±0.49 


1.08±0.28 


0.001 (0.32-0.58) 


6.948 


Dizziness 


1.20±0.40 


1.07±0.25 


0.045 (0.03-0.27) 


2.053 


Decreased libido 


1.30±0.46 


1.00±0.00 


0.001 (1.81-0.42) 


5.028 


Dyspnea (breath shortness) 


1.42±0.49 


1.07±0.25 


0.001 (0.20-0.49) 


4.698 


Tremor 


1.11±0.32 


1.00±0.00 


0.007 (0.33-0.20) 


4.698 


Temporary febrile state 


1.16±0.36 


1.10±0.30 


0.228 (-0.05-0.22) 


1.218 


Skin rash 


1.17±0.38 


1.00±0.00 


0.001 (0.08-0.28) 


3.639 


Elevated liver transaminases 


1.50±0.50 


1.07±0.25 


0.001 (0.34-0.63) 


6.600 


Incontinence of urine 


1.23±0.42 


1.02±0.13 


0.001 (0.12-0.34) 


4.238 


Allergic manifestations 


1.20±0.40 


1.00±0.00 


0.001 (0.11-0.32) 


4.040 


Hypertensive crisis 


1.32±0.47 


1.00±0.00 


0.001 (1.80-0.42) 


5.728 


Candidiasis 


1.09±0.29 


1.00±0.00 


0.013 (0.02-0.18) 


2.560 



Table 1. Distribution of morbidity characteristics and hospitalization: the number of 
chronic diseases, number of medications, hospitalization duration, and use of OTC 
and symptoms that may be related to side effects in the polypharmacy groups. 
*M±SD- mean± standard deviation 
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166 patients who were treated with 3 or more medications 
daily, while the control group consisted of patients who 
were in treatment using the 0-2 drugs daily. Subjects in 
the control group (60 of them) were hospitalized for treat- 
ment of acute exacerbations of chronic diseases, acute 
infections, or surgical and physical treatment. Control 
and research groups did not differ significantly by gender 
(X 2 =0.001, P=0.980) and age (t-test= 1.581, P = 0.119, 95% 
CI: 0.756-6.456), and body mass index category (BMI, 
non-parametric Mann Whitney test, z =-0.60, P = 0.548). 

2.2. Definitions 

Polytherapy is defined as daily consumption of 3 or 
more drugs. Polypharmacy (Lat. polypragmasia) is irra- 
tional and inappropriate provision of more therapeutic 
preparations for which there is no evidence of usefulness 
in the treatment (2-6). The index of cumulative morbid- 
ity represents the value that determines the size of the 
chronic morbidity of patients with the > 4 diseases di- 
agnosed (2). The non-prescription pharmacy products or 
OTC (over the counter) medicines are of natural origin, 
medical devices and drugs that are assumed to have a low 
degree of toxicity and high therapeutic range (3-5). So it 
can be used for the well-known indications and to serve 
for self-treatment. OTC products include antirheumatics 
drugs, vitamins and minerals, analgesics, antihistaminic, 
laxatives, and some beauty products that are being sold 
only in pharmacies (most commonly used are analgesics). 

2.3. Statistical analysis 

Standard tests of descriptive statistics were used with 
measuring the central tendency and dispersion. Quanti- 
tative variables were tested by Student's t-test if they were 
normally distributed or Mann-Whitney- test in case they 
were distributed asymmetrically. Qualitative variables 
were tested by chi-square test with continuity correction. 
All tests were leveled with the level of statistical signifi- 
cance of 95% (p <0.05). 

3. RESULTS 

The hospital conditions polypharmacy prevalence was 
74% (n=166 respondents out of 226). The subjects of the 
experimental group (n = 166) had an average age of 46.36 
± 9:53 (SD) years. Most of them belong to the subgroup 
aged 50-55 years (n=81, 49%, Figure 1). Most patients 
were treated at the Clinic of Pulmonary Diseases and 
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Figure 2. Distribution of respondents according to the index 
of cumulative mortality in the experimental group 




List of 10 mostly used drugs based on pharmacological activity 



Figure 3. The list of 10 commonly used drugs on 
pharmacological activity in the total sample (N=226) 

Tuberculosis (40%) and Psychiatric Clinic (28%). In the 
experimental group polypharmacy was more frequent 
in men (91 out of 166) than in women, and there was no 
statistically significant difference. The subjects of the ex- 
perimental group were hospitalized for total of 3367 days 
and treated w ith a total of 1018 drugs. They were statis- 
tically more significant: diagnosed chronic diseases, the 
number of days of hospitalization, duration of exposure 



Polypharmacy correlation 


Correlation factor r* 


P 


Index of cumulative morbidity 


0.500 


0.001 


Use of OTC drugs 


0.354 


0.001 


Hospitalization duration (days) 


0.157 


0.044 


Hospital department - Clinic 


-0.103 


0.187 


Gender 


0.005 


0.952 


Age 


0.250 


0.001 



Figure 1: Distribution of the experimental group respondents 
according to age subgroups (n=166) 



Table 2: Correlation between polypharmacy with other 
important characteristics of treatment and individual 
characteristics of subjects in experimental group (n=166) 

(drug use) and were more using OTC (P= 0.001). 

Almost all analyzed symptoms that maybe associated 
with adverse reactions to polypharmacy because they 
are significantly more represented in patients with poly- 
pharmacy (the experimental group, P<0.05-P <0.001). 
An exception are the symptoms of weakness and pain 
perception (P=0.096) and a temporary febrile conditions 
(P=0.228). These two symptoms can be attributed to 
primary diseases/morbidity of patients (Table 1). Nearly 
all, 92% (n=152 out of 166) in the experimental group 
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were exposed to long-term polypharmacy (> 6 months). 
Most common symptoms are insomnia, depression and 
anxiety (47%), dyspnea and fatigue (36%), allergy (20%), 
gastric discomfort 7%, 7% of vertigo and feeling of fatigue 
3.6%. Inadequate treatment was presented by the follow- 
ing new syndromes: emergence of transient ischemic at- 
tacks or TIA's (8%), resistance or tolerance to drugs (13%) 
and erosive gastritis (4%), impaired liver enzyme levels 
(2%) and incontinence of urine (1%) (Results not shown). 
Number of chronic diseases, an increased number of 
medications used, number of days of hospital treatment, 
length of use and application of OTC drugs were statisti- 
cally significantly more represented in the experimental 
group (P = 0.001), in some patients who are treated with 

1- 2 drugs (Table 1). The index reveals the cumulative 
morbidity highest prevalence of 35% in the experimental 
group who have up to four chronic diseases in the experi- 
mental group. Twenty-four percent have 5-7 diseases and 
10 diseases have 28 (17%) patients (Figure 2). There is a 
presumption that in the subgroup with 10 and 11 (1%), 
symptoms of disease are hidden objective undiagnosed 
illness or disease that might result in DRP conditions of 
polypharmacy. The most common morbidity is respira- 
tory diseases, psychiatric (predominance of depression) 
and cardiovascular disease (results not shown). The most 
common application of the pharmacological actions of 
drugs as antibiotics, antidepressants and analgesics (al- 
most half of all respondents use these drugs) (Figure 3). 
Most commonly used drugs are antibiotics as Impinem, 
Vankomycin, Ceftriaxon, Klaritromycin, Gentomycin, 
Vibramycin or Doxicilin and Citeral. Yet the most com- 
mon application of the non-prescription drugs (OTC) 
with a prevalence of 80% which represents a high trend 
of self-healing among patients. There is a significant 
prevalence of respondents who frequently use analgesics 
in the treatment (69%). These medicines are available in 
pharmacies as OTC preparations, according to current 
knowledge can cause side effects. The most common 
application is of the analgesic as Tramadol, Voltaren, 
Indocid, Difen, Ibuprofen, Paracetamol and Bosalgin. 
Polypharmacy was significantly associated (statistically 
significant correlation) with a cumulative index of mor- 
bidity, use of OTC, the number of days of hospitalization 
and with age (Table 2). The most frequent combinations 
in order to reinforce the effect of pharmacological therapy 
are 3-4 psychotropic medication with antidepressants, 

2- 4 antihypertensive drugs, two for the prophylaxis and 
treatment of 4 for antitubercular drug, and occasionally 
2-5 antibiotics in hospital conditions (data not shown). 

4. DISCUSSION 

Although within the therapeutic process undoubted 
primary role should have a doctor and a pharmacist advice, 
today patients are looking for something that works quick- 
ly and efficiently (18). It is not easy to resist the "therapeutic 
Evangelism," which often comes from non-critical circles 
of experts. There is no justification to treat every symptom 
of a sick situation, as there is no justification to choose drugs 
with similar mechanism of action (4, 5, 6, 7, 8, 9, 10, 11). 

Polypharmacy is most common in people with mul- 



tiple chronic health disorders and in the elderly. Thus an 
important risk factor for polypharmacy is old age (3, 4, 5, 
6, 7). Our findings are consistent with the results of other 
authors. The most vulnerable group of patients is younger 
than 55 years, which makes the problem more complex 
and DRP in our country compared to other countries (4, 
5, 6, 7, 8, 9, 10, 11). The prevalence of polypharmacy in 
our study of 74%, which again makes the problem bigger 
to us in relation to the United States or other Western 
countries where the prevalence for hospital treatment 
ranges from 47%-52% (19, 20, 21). 

The most commonly prescribed medications are for 
gastrointestinal diseases, cardiovascular diseases, analge- 
sics, antirheumatics drugs and antidepressants. The use of 
these drugs increases with age (22, 23, 24). Approximately 
10-14% hospitalized geriatric patients have side effects (7). 
Sometimes occurs an oversight that the classic side effects 
are attributed to unidentified disease and a new drug is 
prescribed (25). Because of unnecessary new therapy (in- 
troducing the new drug treatment), the patient is at risk 
of new adverse reactions (26, 27, 28). This is particularly 
common in our country due to the constant changes in 
the essential drugs list. Sometimes it is unfortunate that 
the patient suffers from side effects for months, which 
gradually leads to a decrease in their functional abili- 
ties (29). Similar situation is with interactions of drugs. 
There was a statistically significant relationship between 
the number of drugs used by the women and increased 
risk of side effects (7, 19, 20, 21). Number of interactions 
increases with the number of drugs (30, 31), which is con- 
sistent with the results of our study. The growing trend 
of self-healing in the world in recent years is going on in 
our country as well (18). Selling non-prescription drugs 
(OTC) should be under continuous expert supervision. 

5. CONCLUSION 

Polypharmacy has a very high prevalence among 
hospitalized patients in our country and represents an 
urgent public health issue that should be addressed. It 
is not only necessary to preserve the health and safety 
of the patients, but also provide a rationalization of the 
economic costs of treatment. Polypharmacy and OTC 
drugs should be under continuous expert surveillance. 
The task of pharmacists is not only the issue of drugs, 
but also advice and consideration of other medications 
that patients use. Special attention should be given to 
elderly patients (30, 31) and patients treated in hospitals, 
as shown by the results of our study. For pharmacists, it 
is important to continually educate, but also to have ac- 
cess to complete patient records, so we could look at all 
of the medications that may be given to the patient. The 
solution to this problem is of great importance in practice 
of primary pharmaceutical care. 
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